CHAPTER XVI

134. As has already been said in the previous section, the 2-per cent,
nickel steel experimented with constitutes a typical case of the medium-
hard special steels usually employed in present metallurgical practice for
the construction of machine parts designed to resist intense stresses.

As we shall see better further on, steels of such a type are well adapted
to these practical applications. They may be given a great tensile
strength and a high elastic limit, although retaining good reduction
in area, a strong elongation and a high resistance to impact, by subjecting
them to a suitable heat treatment after forging or other hot-work is
completed. In other words: such steels, properly treated, may possess
high tenacity and good hardness, although maintaining all those properties
which are indicated with the general term toughness, a word which is
in much use among workmen when passing a judgment based upon the
fibrous appearance of the fracture.

However, for various reasons of expediency it is not always possible
to use special steels of that group.

A first series of such reasons is of a purely economic nature. Some-
times the higher cost of the special nickel steels in comparison with the
cost of ordinary carbon steels, excludes the use of the former in all those
cases in which the necessity of obtaining the superior mechanical proper-
ties of which they are susceptible, does not constitute so important a
condition as to subordinate considerations of cost.

On the other hand, a second series of reasons which sometimes makes
it (inadvisable to use the special steels of the indicated group, has a more
technical nature. The manufacture, fabrication, treatment and employ-
ment of these steels are a great deal more difficult and more delicate than
plain carbon steels. While the best mechanical properties which the
latter may possess may be obtained with relative facility and safety even
by a technical personnel devoid of special ability and experience, when
using alloy steel it is necessary to enlist the aid of very capable techni-
cians, in order to obtain with certainty and consistency the superior
results which those steels may furnish. And whenever such a staff is
lacking or is imperfect, so that all the complex rules which must regulate
the method of manufacture and treatment are not observed and strictly
controlled, it may easily happen that the same steels show results actually
inferior to those which the limited ability of the same personnel would
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